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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
decrease the driving current without 
increasing the chip size when a shift 
redundancy circuit is used, by 
detecting individually whether or not 
each fuse element is cut, generating a 
killer signal based on a detection 
result, and controlling activeness or 
inactiveness of a write read circuit. 

SOLUTION: When a failing part is to 
be replaced with a redundant memory 
cell array MCR, a fuse element FAP 
of a program circuit PR1 and a fuse 
element FK1-FK8 of the failing part 
are cut. At both ends of the cut fuse, 
potentials of different VCC level and 
GND level are transmitted. The same 
potential is transmitted to a point 
where the fuse is not cut. Inputs of 
the fuse cut detection circuit FK2- 
FK8 are connected to both ends of the 
fuse. When the same potential is 
input, a killer signal bringing column 
decoders YS1-YS8 into an active 
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state is output. When different 
potentials are input, a killer signal 
turning the column decoders in an 
inactive state is output. A circuit 
corresponding to the failing part of 
the memory cell arrays MC1-MC8 is 
thus inactivated to reduce the 
operation current. 



COPYRIGHT; (C)1999,JPO 



MCI 





4 










M< 1 


MO a 




M07 




MCR 




mn*®mif (jp) 02) ^ Ifl 4# it £t (a> ciomhhwmi** 

#^11-102596 

(43)&g@S ¥^11^(1999)4^130 

(si) intci. 6 mmn f i 

G 1 1 C 29/00 6 0 3 G 1 1 C 29/00 6 0 3 K 

11/413 11/34 3 4 1 C 



(21)ffl®## 


iftK¥9 -265591 


(7D mm a 


000232036 










(22)tfj|gB 


¥^9^(1997)9 ^305 












#^ilimill«SrfJ*mK/J^Bl 1 T@403# 








53 






(72) 


±» #J» 








1W5ill»JHW«tKK/JvKin'-Ta403» 








53 B#««7>f ->-V-f a >5>X^A« 
















(ggf (*2fc) 



(54) mw<D%m *mtm®®& 



(57) [«Kr] 

[IRS] X&jt^V&uwmttlzisy hVVyyyis 

1 - F A 8 Srf ijffl L t A -X#flJK Lfc j&» L£v ^Srfc 
£BU f<0»lfiijtt»/S)*5^(lfEAl-EA8S« 
t A-X«JBf«aiig» F K 2 - F K 8 £fS)£ Lfc 




(2) 



WHH* 1 1 - 1 0 2 5 9 6 



mmmzmmztL&mm^mi^tj.-xm^t. 
i-hm2cot*-xm?£®mt&zki f z±^zmizm 

1 cot a-X^^(6«t«Wffi4fctt«*lWillta 

»M«rp/7A0^h mnemicob.x-x 
ru>r t{BjwjfBf-r&a»o^7 h »j eib 

fct SylEm3cob jl-X^^T. HiffESS 1 <0b a— X 

l 0^§^vStt ^ fc ussst s sj art h mmmp 

umm2] frffib A -x«iBr«iaiiii»«. mrtem 1 

A -x«w«m3<xfc3W53&»tmaEiB 1 ^b *-x* 
^mmcom&mizj: ^xma-t^m^m 1 ea^w* 

Bo 

cob jl-xco— ffico^sffi^ffefficome^^f 
nk<nmzmmw&ztiftmm 1 ^t a-xs¥<o a 

it^H^JB 1 £tta¥*fffittlllff. 

] luffib jL-X«JBr«lffiia»coffl*«i. « 

» i ^>b jL-xtwiE-r* [iie^«amsete:iKBrr&M 

[0001] 
[0 0 0 2] 



[000 3] ^coJ:d^r^-bXcoXb-F^<^: 

b^cogm^ii: , m&DRSmKTli . * U b 

;u h ilffir;* * y b cojMJK-X fc e - f **B$r ot<^ 

azm^^y h »j y>y>is-mn*ffi%~tz>&mz 

[0004] %m<o><y V »j ^y^y^BHSfflv* 

/YS1-YS8. YSR*«as?SfL&if:fc:J:0*9 

7\ ^h^77TSAl-SA8, S ARISES *l 
6. tyxrvr, ?4 h'<»/7T SAKOAffi 

SA2C0A*^ff-^ISWA2(i. y7h'jm>y- 

[0005] mmz^yxryy\ u m 7 7tsa 

2 — SA8. SARcOAffi^fi^*4SWA2— WA8. W 
ARil S^7hUr>-r>>—|llSSSF2'-SF8cOffi 

tUSSSF l-SF8l:li 7W7A[HiPRlC0 
Bl*«Lb<Oba-X|gf|FAl-FA8^LfcW0» 
i(l*«F Sl-FS 8^S0«JH^^««SfLTV^. 

[ o o o 6 ] ro/7 a0»p r i immmiiLvcc 

X l/tmn&G N D IB b a-X F A P t ^SlS^R 1 

N V 3 , INV4^LTta-«FAl-FA8 

[000 7] Ht, x7h'J^yy- 0S&coifl^ 
fciov^RWt*. ^7h'j^y^yx-ni»coffi«:ia 

fl*»FS l-FS8WtKU ft^-IIWa i, Wbi 
H2^>Aa5*S^KWAl— WA8*5«tVWAR(C: 
*tiCL. ft^Wc 02cOff-^ISOA 1-OA8 

izttmLxto*). zti^tixj v^mtttA&xitBizm 

MZtlX^h* tfZ. XA yf-IBlS&TF H5£XfTF2 

[0008]^ 7f»A^ONtim:{i, XA »y 
^ElBB^OFFttJE. X>f7f0BA^OFFW 
7f0»B#ON«!l|[t:4l). Mitf. fi^H 

FSA<VCCK/^ioTV^«^lt X>f »yf-0B 
A#ON«B, X-f y-WiIBB36«OFF«JBi:«r9, A 
S^ft-^HWc i ^iift-^HWa i cou<;l>tffch&m 

[0 00 9] ^(C, g^liFS^GNDl/^fc^^t 
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[00 10] St^l2^#mi:, y7h'J/y/y 
^-HBfc: J: oT%ft^* y -fe^l!»$rf 

[ooii] *i\ h y yyyyis-mmzxK-g: 
>*y L=3:V*»&tt. 7°n/7«PRl 

tVCCl/^tgiS. -f-^. y7hyry^yy 
-HHSFlfc:««S*irv^&m^||OAifc:tt. Affi 
*S-*KWA1. <i-9«OA2W4Aai*fi^«WA 
2, fl^IRO S 3-0 A7 tCiiA^HWA 3—WA 
7. fi-^HO A 8 tCteAft^fl^WA 8 <9 i^/l^ft 

[0012] ifcfcJkg^ y JzMzvffll't&ifr&lzi^ 

FAPfcbA— XFA5£-ejBST&. rn^AHJB&P 
Rl3&»feffi*SfL*-B!J0#i(l*IRFS 5-FS8di 
GNDW»D, fi-^|»OA5 — OA8c7)V<;U 
14. ft^-HO A 5 ^A^^ft-^HWA 6 . fi^»OA6 

WiAffi*«#«WA7. fi^W»OA7«iAaWjfi-§- 
IWA8, fi-^ISOA8«i:Aa5^fi^WRRcO^ 

[0 0 1 3] flJO#ifi-^KFS 1-FS4I1 ba- 
XF A 5tftymZtLtlimVl>. VC C l^/^<fejfo 
0. ft-^SROAl— OA4<0iti*K/M4* Am^fi-i* 

^ y ^;i/rw mc 5a»fe<flAffi*ffi-f*WA 5 coi^ 

^/Hi^b'J/^yS/- I1IBSF4. SF5C±o 

[0014] isyhvryyyss-mKSF i~ 
^ y -fe/uoatRx e- k citfiv ^ctf>. x b- f 

[0 0 15] L#»U y7b'J^>y-^^ffl 
Lfc»£tt* 5C*-?« : £y-fe/U*aBl'r**&t>W»L 3 Sr 
^foT'k ±j£ Lfc J: 5 (lAai^ft^WA 1 -WA 
8fc h 'J^^yy-HIRSF 1 — s 
F8fcfI#l^/U&g£LTi3 9. ^7Af3-ns 
1— YS8. YSR^j;{/^yxry7\ 7^fhA 7 7 
7SA1-SA8, S A R^0i^l# LTV ^&fc#>jl 

[0 0 16] OAl— OA8fcl^ A C;uS:e»L s Sr 

^A*MWA1-WA8, WARCgiUv^^7 
Af3-/YSl-YS8, YSRfcJ^-fcXXTV 



7\ 7^hA'77rSAl-SA8, SARCOHIKS:^ 

asttfltwc-rtfc^icii. ^^-ft^-^EKFK i- 

[0017] *9-S#«*ig»coEIBB|t*LfcH4 
Sr«8W4i:. * y -b/K;:K3S L£v ^*§^(4. b 
^.-XFAR^«W\ flfiRKlUVCCl/^ 
HyA-^iNV3, 4£tfrLTfS*U TMM^y 
■b/WcMSS-T &*§^14 b a-X F A R SrflJBff L G N D V 

[0 0 18] H5fcLh*Lfc*?H»^EI»fc* ^ 
•JWl/>fMCl-MC8, MCR^j;^7Af3 

-/YS1-YS8, ysr, -tyxyyy\ yjbs* 

77TSA1-SA8, SAR, ^7 h y ^ y?yi/— 
0S£SF 1-SF8, SFR, 7W7AMPR1, 
b A -XFAl-FA8, Affi^ft-^-HWA 1 -WA 
8. WARfcitfflJO*tfi-^«FS l-FS8li±a 

[0 0 19] ^7-fl-^^tl]BKRl-KR 
8. KRR^^m^L7^^7-fi-^EB 1-EB8, E 
BR(1 ^7Af3-/YSl-YS8, YSR&J;^ 

-fexx7>:7\ 7^/v/7tsai-sa8, sar 
[0020] jL^^y-feyUSrSSlL^rv^^i, ^5 

££EAROffi^GNDV<;l^&9. *7Af3-^ 

YSRfci^yxryr, 7n^7rSAR^ 
ffitttt!Bfc:L"C^S. ^/^ffi^7-iflMKR 

l-KR8c7)b^-X{i^gff^-r. *5-«-»EBl — 
EB8<0U^M4VCCU^MC&£fctf) N ^7Af3 

-nsi-YS8i>m^ryr, 7>fh^77 

r S A 1 - S A 8 S-^JStt««(3^& <T fc I4=firv\ 
[002 1 ] JE*** y-fe;^JBi'f&*&. M 
z_ if* tywMMCS te^ft*** & *§-£l4 . ^ 7 

-<i#»*iaKKR5tfob A -x&fljBr-rSo *?-fi 

fEA5liGNDK/H:5:5fcft, ^/7^fn^Y 
SSiJilZ-fe^XT^rs 7^A' 7 7rSA5i^g 

Gawk**. 

[0022] :«:^f7Af3^YS 1 -YS8, 

YSRfci^^ryr, 7^a' 7 77Sai-s 
A8, SAR^^:, ^f«tt«JBi:"r 

-fi^-^0BKRl-KR8. KRR^St^. 

b^-XI4. a^A^aWb$flTV^\,\ #j 
j£L/>. *7HI#%*EI»KR 1— KR8. KRRC 
14b A-Xa6«3W*4<iT* Of - yrif>f XSfll^S-fr 
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[0023] 
[0 0 2 5] 

[i*«£JI^*fc^#K3 **W^>4MW»aE«IHB 
t. Z.ii^*^Vt,z?-?£nZ&&m&&^fzbbco 

r\y a zti^Mzttm-h tti> tz-mmwmmzm 

t *-xmtt$)WrfZ> zl t iz Jz oTfrism l ob j.- 

& S 3 O b a - X^ottJBJr X ~> x fries # &<^M^ 
Hi L0Bt^P^^*aaR^»J»¥Si: t^HlWUI 

3 Ob a-XCftiT . fWBB 1 Ob a -X*^**BJ»r 

[0026] wiet A-xwBf«ajiii»Jis Me 

X*? WftoWMIfc: i:ot^« 0 

[00271 3^ ws&t*-ximmb®mi* z. 

[0 0 28] Sfefcifc. H9iabi-X«Br«iaiIlIB 

it > Huieas i o b ^-x^-scoiiifi ^ «(7)i{i 

[0 0 2 9] lHEbA-XflIBr«aJH»^)Hi* 



tzms& i ob jL-x^wjer^iijBcomamaS'aBr 

[0030] 

[ 0 0 3 1 3 S1 i±^mcomwcomm^'t^y b u 

^HiWEIIEIB^aiiEHPC** . ilfll-«k Lt 8 

5rfe. 132, m5 t^m-thm^mm^n-Vr^ 

[003 2] 01 Sr#Hg"T&i:. U^TUA MC 
l-MC8,MCR<0h'7 h«W <^HS) £**i-wx 

TOil^ilAai^fl^lWA 1 -WA8 , WAR^f 
S l-YS8JSRi:;M7Af3-^YS 1 —Y 

SAl-SA8,SARi: HcM^nSTtW* 

*u ;n^y^r>r/7^A'777SAi-sA 
8aa^3 2o^aji£K«t 
-^t-etL-rftjESLT 2#ni-T*stiw-& 1 t «> wtsa 
ft-^-OA i -OA 8 1 LTftji-t&i/y h u yyfyis 
-mm sfi-sf8l rt^*r & b a -x#fljBf«iB 

T«G N D UK)ls*mmfflgX*l± V C C P^Wfc tt^-T 
SFl-SF8^^ii iiWJC L7°u/7AWPR1 

coas*»fcvcc^fc^iafc*M»»s#i.*b J L-x 

ffFAl-FA8L ^^L^Objz.— Xf^FAl- 
FA8£0HFA2- FA8-eiX^ilOS^omfi5:fi 
S1-FS8 Sr^fr LT**Jfrr& 2 A^aBtc-tii-F 
^A*^-6t A -XflJBf«taJEI»tt«i, bi-X* 
^FAl^J:lXFA2 K^JjmSomfi-CS) * * 5 - « 

fn-Hs i t^yxryy/yA M 7 7rSA i 

tA-XOTi«aSIlI»FK2--FK8<0ffl*^6af 
7-ft-^EA2—EA8^J: 0^7Af3^YS2- 
YS8i:-feyxryr/7^ hA 7 7rSA2-SA8 
S:. 7°o/7A(HlJ?8PRi^>fyA'-^iNV2^(: 
J: ^7^f3-yYSRHyxry7y7^f hA' 7 
7rSAR^, zix?n&&&tzmmmm\ t z'mm 

[0033] b ^-X^8mft@BFK2-FK8Ji[5] 
t^-XFA2-FA8fW^ T 

fiS^^W I NV l -ecofflaSB*- -fT<n*J}ifttz 



(5) 
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XFA2 — FA8 <7)V C Cffi*W$ il^iS|C0fl!lS^ 

[00 34] t-r. mM£®mzi-&tz#>mftcomm£ 

^'J-b/UTi^MC 1— MC S(Ot'ixt>HZT- 

E£PR l<7)b.x-XFAP£OTT£-f ft 0 rn/7A@ 
f§PRl^t^-XFAP«n>rn/7A0K 
PRl<^tf^teGNDl^;l^£r9. f^GNDW 
U b/PT W MC 1 -^MC 8W^p|5^h a.— 
XFA l-FA8^tU8JrL^SiRff^rf^^o b 

ft, 

[0 0 3 5] dcomz. «JWL>tbA-X(?5WJB<7)*fi[ 
te. VCC^;l,^GNDl/\;|/i:V^IlH:^l»l 
ffi**£»S*i&<Ofc*fU t I/O vflr^i: 

[0 0 3 6] ba-XflJBrt»ffi|5I»FK 1-FKSCOA 
b i-X<0Pnffi (fl)0#ilf»FS2-FS 

±5£L/^ ^f7Af3-n S 1 - Y S 8*5 illf-fe^ 

ryr, Mv7t sa i— SA8^ftgp^<Joni 

£^ft«-S3*BMjl/0*ft. ^O^^Ub/l/rW 
MC 1 -MC 8^^mH:Mt^0S§^^Mtt«l 

ft - fc £ J: 0 t&fls«8S fc MM L T ^ ft . 
[0037]86t, *^^^*!B«EI»^SIi6ffJ 

[0038] **BH<0fc A-XflJSftftffiEUB FK2 OA 

*FS2#a«SfiTv^ft 0 (Witf, «0#^_fi#HF 

S 1 *5 X Xf$) 9 « X. FS2^'VCCl/\/^^ 
bA-XWBr«ailHl»FK2C0ffi*«"C*ft 
3f A 2 liN A N D 0KN A CO— ;frOA;« 

(>fyA-^ I NVloa^J) ^GNDl/^/K*!)^ 

JlWfcVC C UKJI-Z&jl't ft . 
[0 0 3 9] «JD»£«*»FS lfci^O* 

Hl^EA2ttVCCU^*{BA^4. m09i.iS^r 
8FS1#VCCI/^K «0 I 9»£«*M»FS2#GN 
Dl/^;H:!5:-5/i*&il *5-fI-^E A2liGNDl/ 

"C/i^awrrft. 

[0 04 0] Ratb j.-XWB!f«lfflliIKFK3 — FK 
81>A^OW0StfI^F S2-F S8^tVCC 

EA3- EASteVCCl^/l^ffi^rfft, 
[004 1] ta-XtM»FK3-FK 
8<07JjT*ft, flJ9fi(l«FS2-FS8* f GN 



D u^fcvcc u^Mz^^fz^li. * y-mm% 

EA3-EA8il GNDV^S:ajj]tl). 

[0042]^:, %jM^Ub^£B&L&l^-&<7) 
SHU*???. jL^^y-feyPSrSSILirv^^i. ro 
mmffiPR l a-XF A PtiflJBrL=5r^fctf>. 
WOS^fi^HFS i-FS8iivccu^;^5:ft 0 

[0043 ] 5E5^ t 'J -k/^* 7 Af 3 - ^Y S R 
&£l/*>XT>y\ 7^h^ 7 77SAR(:gi$tl 
ft^-fl^-EARJi. rn/5A0B<oai*OTCC 
l/^M VA^^I NV2^LSJ^$il^^ G 

YSR^ct^yxryr, 7^b^77rSAR{^ 
Ste«!B*:*ft. 

[0044] tiMO* v -fl^ EA2-EA8(i:. 

b a-XfflKfcfflHIBF K 2-FK 8tf>A*T*ftflJ 0 
fi.i^tlFS l-FS8^VCCl/^5:oWI 

fn-yYS2-YS8ismyxry7\ 

77TSA2-SA8I1 JStt*JBfc*:ft. 
[0 04 5] 4fc s ^f^-ft^EAlii, «J9#*_ft 
«FS 1 tWltVCCU^Jl-tZc&tzbb. ^f7Af3 

-nsi^my^ryr, 7^fhA 7 7rSAi 
fc«tt«ltt*:3:ft. 

[0 04 6] 3C*^*!;-b;l^WJ8*lft*&S: 

9«BW-ft*&J£. ro/5AHIKPRi^h t i-XF 
APi^il/b j.-XFA5$r«Bri-ft^. Td^7A 

HFS5-FS8 £ii GNDl/ A^J $ *XT *5 0 . 

<0 9«iIf»F S 1 -F S 4 VC C U^P^A 

*;S*VO*ft. 

[0047] -e^Nrb j.-X«J|ff«aiIiI»FK5ii. A 
*|gT*ftflJ0*^<i-9'FS4iiVCCU'<;K flJ9# 
*«#FS5liGNDI^W:*^Tfc»3. 
ft*9-«-*»EA5liGNDU<;l^S{B*«#t-CV^ft 

feft, ^7^73-^85^^^ -byxr>-:7\ ? 
J hA' 7 7r SAStt^KSttttJBt^rft. 
[0048] fBOb j.-XWBf«aiIlIBF K2-FK4 
c7)A^T'^ft«I0#X.fi^FS l-FS4liVCCl/ 
^rt-hSroTfcD. *5-fI^ISEA2 — EA4(J:VC 
Cl/^/^m*$ixTV>ft^. ^7Af3-HSl 
-YS4ioj;^yxTy7\ 7^fbA' 7 7rSAi- 
SA4WStt«JBi:?(rft. 

[0049] jfc*. ^7-ft#EAl(i«J0S^.fi^i» 
FS 1 fcRtVCC ^/7Af3- 

nsifcitz-tyxryr, 7^b^'77rSAH 

iSIERIRfcSrft. t^-X«»FK6- 
FK8liGNDl/^A*SilS^ *7-fI^iH 
EA6- E ASJiVCCU^fc&O. ^7^f3-^ 
YS6-YS8i3j;(/tyxryr, 7>fbA 7 7rS 
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A6— 8tt8Stt*JBt:!S:&. 

[0 0 5 0] ftiM ^ X J -b;UM C R35#CO* 7— il^E 
>fyA'^lNV2CA^S^ VCCU'OUk&O. 

[0 0 5 1 ] ^^U-t^rMMC 1CT\P^*# 

BPRl^h^-XFAPiSiyhi-XFAl £«KIt 
k£0. «J0#^.fi^FS l-FS8i^TGNDl/ 

[0 0 5 2]Cm. t^-Xi»»FK2-F 

SEA2-8iiVCCU^;«A$ill)W, 
f3^/YS2-YS8ioj:(;-tyX7y7\ 7>f hA' 

77rSA2-sA8 mzmtm k £ & . 

[00 53] 3W^*y-b;HWCR»4K0^9-«#E 
A Rliro^AHIBPR 1 cOft^G N D 

y^;W 7 Af 3-^y s i^yxr y 
7\ WW7t SARttJgttttJBi:**. *^-fI 
fEA l«flJ0»i«-*KF S 1 fcHtGNDU^fc 

ic&titbtz* ^7Af3-nsifcj;^^ry 

7\ 7^hA'77rSAl(«SM^^^ a 

[0 0 54] d^SHC. y7bU/yryy-JHfflt 
a.-XFAl — FA8*fWLhi- X^-BMBr L£#*L 

^^«u ^^sfem^^^^-ft^-EAi- 

EA8, EARtSfe^-t&t jl— XflJBf1*a5SRFK2 

-fk8«U:m:J:^ f-y:nMXfctt*:S 

k & < IWMffifclWiffC* & . 
[0 0 5 5] b A-X«»rl»ajEI»FK2 — FK 

b A -X«|Wr»5r & C k $r^*^ 

[0 0 56] 

f3-nSl-YS8, YSRfcitf. ^yx7> 
7\ 7^A' 7 7rWAl-WA8, WAR0^9fflii 

"Ct> . AfcB^JfI#«WA 1— WA8. WAR<0I/^* 
y 7 h y / y y-0i S F 1 - S F 8 dEi. I. ^ 

c mKf&f^^ff^Tv^o ^($. ^7Af^-rY 

si-YS8J3J:{/-feyxry7\ 7^fhA' 7 7rWA 

1-WA8, WAR^O 1 1*/^ O^IMS^ i 7 y^ 
TkUi%S\ mS&^*^iSf^m8SE(i:9 iTy^T^i 

[0 0 5 7] UlfWaSB(I»t&)t«>. H5T» 

5 -{I-SHg£[US&K R 1 — K R 8 i5 «tl/K R R £ 



7^X^2 5mmZ cO%£\ f77"f>fX(i810 
6 4 yf-^x^N-trTttftSrltofc 
*S\ Wf7rt^fX2 5mm2 

6 0 0«b**5fc#U ^^-fi-^^lUKSrffiBL^ 
¥**iEttl3B ( -y r^-f Xififi 2 7. 5 mm2 ) (4 5 
4 0{Ik£ , j\ l^XA«-*fc0 6Ol«^tl>Ii:t: 

[00 58] L^U *«W¥SW*IB*I1IB«. 

*-X) <0flj»fc: J: o TT«& L0B«r#JStt 

fclMW* k k fcfc:*««U}|S*3&»fe*9-«^ft«* 
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